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Appendix B

"Sample Television Signal Analysis Form"
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TELEVISION SIGNAL ANALYSIS REPORT

LOCATION _CALL CHANNEL

SHIFT _

BY

FROM _

DATE

TO _

THE FOLLOWING PARAMETERS TO BE MEASURED FULL FIELD

OUTGOING OEMOOULATED

BLANKING LEVEL

WHITE LEVEL

SETUP INTERVAL

HORIZONTAL SYNC PULSE WIDTH

FRONT PORCH DURATION

SYNC TO EN[U)F·BURST DURATION

SYNC TO START OF VIDEO DURATION

TOTAL HORIZONTAL BLANKING INTERVAL

COLOR BURST LENGTH

COLOR BURST AMPLITUDE

BREEZEWAY DURATION

PULSE RISE TIME

EOUALIZING PULSE WIDTH

SERRATION WIDTH

SP1KINGtOVERSHOOTITILT

BLANKINGISYNC TIP VARIATION
(5.". _ .. " ..... 111 FInD ItA 71' .,.. SLOW O.C. RESTORA TION}

VERTlCAL BLANKING INTERVAL

(n.5-77.S)%

(10-15)%

(5-10) IRE Units

(H·S. 1) us.

(minimum 1.3) us.

(muimum 7.9) us.

.,
(9.2 min) us. -

(11.5 max) us.

(8-11) cycles

(90-110)% of sync

(minimum 0.4) us.

(muimum 0.3) us.

(nominal 2.5 us.·

45-50% of H sync) us.

(3.8-5.1) us.

(MAXIMUM 5) ./.

(MAXIMUM 5)%

(18·21) LINES

OUTGOING DEMODULATED NOMINAL

SYNC AMPLITUDE ____-..:.:IR,:.:,E _;;;;..-- --:.:IR~E _.4;;.:0'--__ IRE

SUBCARRIER FREOUENCY ____. MHZ

q~7i?
. ~

I '.
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Appendix C

"Video Frequency Broadcast Measurements"
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AUDIO LEVEL IN VU .

OUTGOING

_____VU

DEMODULATEO

_____VU

NOMINAL

_____VU
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VIDEO FREQUENCY BROADCAST MEASUREMENTS
By
Stu Rasmussen

Equipment
Requirements
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520A VeCforscope.

1480 Series Waveform Monitor.

Equipment Needed

In order to make satisfactory mea·
surements 01 video signals, a cer·
tain minimum of equipment is
required. For most measurements.
a video waveform monitor is all that
is needed, but to do a complete
analysis of a system requires some
additional equipment. The wave·
form monitor should include pro·
vision for making measurements on
vertical interval test signals (VITS)
and provide filtering to allow sepa·
rate examination of the luminance
and chrominance components of
color television signals. The TEK·

• TRONIX 1480 Waveform Monitor is
recommended for these measure·
ments. In addition to the waveform
monitor. a vectorscope must be
used for making certain measure·
ments on color television system,
particularly differential phase mea·
surements. The luminance filter and
color cecoders of the TEKTRONIX
520A Vectorscoce make it an ex·
cellent 1001 tor evaluating both the
luminance and chrominance
channelS of most video equipment.
The ·....a·/eform monitor and vector·
scope are all trlat are required to
accomOlish these measurements,
but it a greater level of accuracy is
deslrea 'n riming measurements, a
conven;lonal oscilloscope With an
assoc:ateacigltal counterltimer
WOUla := a ;;;reat asset. Measurrng
the our:ur of a teleVIsion trans·
mltte~ at oasecand requires a de·
mOCUia;:r. For ;realest accuracy
this :emoOulalor should provide a
zero carner reference pUlse for
deterrr.i:":lng oercentage of mOdula·
tion. ana ideally will use synchro·
nous cereellon to avoId quacrature
distortion.

J



Video Am:Jiitude
Measurements
~: one time O' anome'. Just aoout
~v~rv comooner.: Dart of a video sig
'2 must oe meaSure:l or adjusted.
Tre overali am~ll:u=e of the signal
if:: eacn of ItS ::omoonent pans
:1aVe strictly oe;:neo levels. and the
r~latlonsnlo oetween the pans is
21S0 critical. Wi!"l. start with the
measurement ot overall amplitude.

Overall Amplitude

r 'j'\i='J~

SVSTEI\' ... - ) WAVE-
UNDER

~
FORM

7:ST MONITOR

=
This measurement. also known as
Insenion gain. is a measurement of
tne peak·to·oeal< amplitude of the
television signal. Tne signals tnat
are distributeo around the plant are
al: supposeo to oe , volt peak·to
oeak. from sync tip to peak white.
Any time tne signal amplitude is
less than or greater tnan this level,
tnere is the oossibility that some
olece of eQuipment will either over
load or possibly not give its best
performance. To measure signal
level, or insertion gain, set tne
waveform monitor to display a , volt
peak-to-peak full scale signal, and
then apply the signal to be m..
sured to the video input. If Its ampll.
tude is greater or less than 1 volt,
there is something aml.a som.
where. and the signal should be ad·
justed to the correct amplitude.
There is a chance th.t the Incorrect
level is caused by a distortion
somewhere in the signal chain. so It

wC'ulC O~ well :0 aejus: :n~ variable
gain Control o~ the waverorm mono
Ito~ so IMt the signal amplitude IS
ac:ually centered correctlv between
tne 100 IRE and -40 IR: limits on
tne graticule. Once tl'1IS is done.
cneck to see that the ratiO of picture
amolitude to sync amOlltude is cor·
re::::. There snould oe 100 units of
picture and 40 units of sync, disre·
garding any chrominance compon·
ents tnat may be present. If the sig·
na! IS correctly proportioned, but
low or high In amplituae. it can be
adJusted to the correct level. It there
IS an ImOalan:::e oetween the picture
ana sync. the cause of tnis disturb·
ance snould oe found and cor·
rected.

AS an aid to accurately setting the
video amplituae.the TEKTRONIX 1480
Series of waveform monitors pro·
viaes an accurate comparison
between a precise' volt calibration
signal proviaed by the waveform
monitor and the amplitude of the in·
coming signal. Feed the signal to be
adjusted into tne waveform monitor
A input. set the DC RESTORER to
SYNC TIP, and depress both the
OPERate and CALibrate buttons
SImultaneously. The waveform dis·
play will show the video signal
twice, with the two signals offNt by
exactly one volt. Adjust the Incom·
ing signal amplitude so that the
peak white ot tne lower trace signal
and the sync tip of the upper trace
COIncide. When this happens, the
incoming signal Is exactly one volt
peak·to·peak. To locate a refer.nc.
level for peak whit., you may have
to find a VIT signal that includ•• a
white tlag, such as the pulse and
bar waveform. For greater accuracy
in setting the signal level, Incr....
the vertical gain of the waveform
monitor to the 0.2 volt full scale po
sition and tine tweak the signal
level to , volt.

Ov.rall AmplituD' M.uurtment

,. DistJ/ay the slgn,1 on tne wave·
form monitor a: .5 or 10 u.s.cldiv.
with ttle VOL';S FULL SCALE at
1V CALibrate:. Ad/Ust tne sIgnal
amtJlitude for 740 units. dlsre·
garding chromrnance_~ compon·
ents.

2. rM IRE rnpo7J!. pDsltion can
be uud to remove chromin,nc"
making this I,v.' setting easi,r.
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-,- TEST SIGNAL GENERATOR

SYSTEM UNDER TEST

WAVEFORM MONITOR

3. For accurate ievel nWng, ais'
play a test sIgnal WfHcn contains
a .vnlte reference. A VIT Com·
posHe signal IS shown here.
Select the SYNC TIP DC RE·
STORER moae.

4. Oeoress both ~.'le OPERate ana
C,l.L::rate ourrens Simultaneous·
Iy. ana pOSition :he olso/ay so
that ?re sync :.0 01 the upper
trace and the .vntte 'lag of the
lower trace :ir!! at the :Jlankmg
level on the grarcule.

5. Switch to 0.2 Vo/ts/div to in
crease sensitivity.

6. Adlust ,he signal level until the
sync flO ano wnJte flag are at the
same ievel. ThIS :roceaure Be·
curarelv sets rne Vlceo amOlitude
to 7 VOII :)-0.

~ CheCK ....:ar 'ne S','nc :0 olcture
rauo IS =orrec:. .;0 ;;nrts of sync
ana :00 units 01 Qicr:;re.

Demodulator Measurements

Off the air measure"""ent of video
Signals ,m:Joses so~e 'estnc~ions

on the test eaul:Jmen: oe1ng used.
The wavejorm monl:cr ana vector·
sco;:Je -"IIi 'al:~:~::" ."clicate :he
outout .~. ~~e :Je~::~latcr. tlut
Inere s :10 .vav :c "r.c'.v ,~ :!'1e de·
mOdulator 5 telling 7ne trutn. For
mOSt r:leasure~,ents. a quality de·
modulator. Incorporallng svncnro·
nous deleC!:O:1 's a must. The

simple diode demod usually found
at a transmitter site just won't do
the jOb. Any signal measurement
done at video baseband can be
made from a suitable demodulator.

Percent8Ie of Modulation,
Modulation Depth

PRECISION DEMODULATOR

VIDEO OUT

WAVEFORM MONITOR
2

Connect the demodulator output
to the waveform monitor. as shOwn.
Locate the zero carrier reference
pulse from the demodulator and
set the demodulator output level
so that the sync tip of the signal
is at -40 units. and the zero carner
reference pulse is at ... 120 units.
Now verify that the blanking level
is at O. and peak white of the
transmitted signal is 100 IRE. It
either blanking or peak white are
not correct, there is cause for sus·
picion that something is amiss in
either the demodulator or trans·
mitter. By using the rf spectrum
analyzer to examine the carrier slg·
nal. the source of trouD)e can be
identified. The right hand scale on
the waveform monitor graticule is
calibrated in percentage of peaK
power. from zero at - 120 IRE to
100o~ at sync tic. There IS no way to
determine transmitter outout power
uSing a demodulator. as direct refer·
ence to the outout stage of the
transmitter is necessary. Nevenhe·
less. once power has been deter·
mined. the wavelorm monitor dts·
play will indicate cercentage of thIS
measured peak power.

7
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- Demodulator Measurements

liertlcal interval test signal from
a"cision a.modu/ator. Th. grati
cui. sca/. at th" right is calibrated
in aerc.mage 01 moaulation. On a
correctly adjusted system, sync tip
is 100% Dower, blanking is 75%
pell< power. ana reference white is
12'i: % /Jeak /Jower. The zero camer
reference pulse is inserted by the
aemodulator as an aid in determin·
mg camer rf levels.

Syn: Amplituee

in; measure: level of sync. trorr
svr.: tIP to ola"l<lng. is not as 1m·
oor-an: as tn! relatlonshlo oetweer.
syn: and oloture or between syn:
anc zero carrre~. ~01'40 of the com·
cos:te video s:;nal should be syno.
On a , volt slt;naL the sync ameli.
tuae should oe 255 millivolts. At tne
transmitter. tne sync amplituae
snouid be eoua! ~o 25% of the over·
all s:gnal arr.;:llituae. tram sync tlO
to zero carT1e~. Tn! relative levelS oi
svn:. picture. and zero cartier are
snown below.

If gross distonlons are introduced
in a transmission system. the sync
to olCtuTe ratio is the most apparent
Indl:ator. Some common sources
of amplitude non·linearities are

I?,~ SCALE

mIcrowave transmiSSIOr. Iln!';s an:
tllgh powered vlsua :ranS~::I!~S

By Its very nature. ::~; :rans~:::~~!S

a tremendOus sou~::? 0: a:'7':;:li::uOe
dlstonlons. In oroe' :0 maKe :ne
transmitter outcu: ICOI\ eette:. ~ne

signal fed to it IS ore·CISlo;,e: ~:

compensate tor tne non·IJr'1ea~:!I!s

introeuced during mo:ulatlo:-:, "'!,;
pre·dlstortlon. or may we sa~ :lr~·

correcuon. is ceoeneen: or tn~

average Olcture leve' of tne Sl~na ..
so there is some eomcromlse on
optimum eQuahza~lon. A oette~

solution to the transmitter dlstor·
tion problem is to use an intera:tive
corrector which samoles the outout
signal and makes its corr;cllons te
the input signal to compef'l'sate tor
the transmitter abnormalities. -

:: C;';'==1I:;:
=:)':.::=

,...._...J- BL~Iill'IQ.. - - - - - - - - 750,0

_ .§.YNC2.I~ - - - - 100%

a

-40

Relative I~v./s of sync, plctu,~ and
z~,o carri~r.
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1. Sync should b. 401140 of the
composite video signal.

) Svnc amOIl!!.Joe must tJe eaual to
25°'0 of rne :nlference oelwe.n
peaK :;CNer :.'"10 zero j;ower. Sync
rio s ';;J": =eak :;ower and
clan":r:q 3"':C:'10 be ;"5: J "eak
po ....er.

Burst Amplitude
The color burst. from EIA standards.
is to be equal in amplitude to the
synchronizing signal. and centered
on the blanking level. The FCC r.
quires the burst on a transmitted
signal to be within 90% to 110°4 of
the amplitude of sync. This me.
surement can be made at either the
transmitter input or from a demodu
lator. It is well worth considering
that the Federal Communications
Commission field inspectors make
their measurements from an off the
air signal. so it would be to your ad·
vantage to do likewise. To measure
burst amplitude. tne signal can be
measured directly on the IRE scale
of a waveform monilor. and should
be 40 units peak to oeak. It is easier,
however. to compare the amplitude
of burst to the sync signal to see if
it is within specs. To dO this. posi·
tion the signal and adjust the
VOLTS FULL SCALE and VARiable
control until the sync signal fills the
100 IRE scale trom blanking to
+ 100. Now pOSItion the signal so

that the burst sl~nal extenes uo·
ward from blanking. The top of the
burst envetope now corresponas to
Its amplitude relationship to :he
sync Signal. For example. if :he
burst sIgnal tip were at the 95 IRE
unit line. burst IS eoual to 95: J of
sync amolitude, USing thiS :ecn·
n.que. bursts mus~ ::le between 90
and' 10 units in helgnt comparee to
sync at 100 units.

• ,it t

1. Ad;ust display until sync extends
from 0 to 100 IRE.

2. Reposition the signif' so th.t
burst extends upw.rd from th, 0
IRE scale division. BUfst ampli·
tude must be between 90 and 110
units on the scale. BUfst shown
here is about 2% high. wnlcn IS

well within sfjecifications.
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2. Field 2 Blanking interval.

Horizontal Blanking

Horrzontal blankin;. as defined by
the FCC. is measured between
POints on the waveform at + 4 IRE
units. The minimum width for blank·
mg is 10.49 microseconds, and the
maximum width permissible by
FCC speci-fication is 11.44 micro
seconds. The maximum width
specification applies to a measure
ment made at 90 IRE units above
blanking. It is unlikely that many
signals will be found to measure
which have video immediately after
blanking which reaches to 90 IRE,
but if this is the case, the maximum
timing applies.

There is currently a group working
within the broadcast industry en·
gaged in examining this timing to
recommend changes in the timing
format to accommodate subcarrier
to H sync phasing. The work of this
group could result in changes to the
blanking width specifications.

••••. t. '.OC """" ..
. ~ i .

'l---u--.• y u "-'-U-~' __ .'.. : .,,~_..
~~1Ji.1Lr:-=:. T ~~ .-lrtf

.-'- - ~.

Format Check

The broac::as: televISion signal
must contorrr. to the :ormat dla·
orammed Ir: ~CC 73.699. Figure 6.
anc Shown nere in abbreViated
form. Before making timing mea·
surements on the SIgnal. verify
that the signal format IS as shown
here. Pay oartlcular attention to
the number of eQualiZing pulses
and sync oulses contained in the
vertical interval. and be certain that
vertical blanKing starts three lines
before the start of the vertical sync
pUlse. Verify tnat the relative widths
of tne vanous oulses are approxi.
mately correct Defore proceeding
with the a:tual timint;; measure·
ments.

Synchronizing timing m.uurement
setup.

Synchronizing
Timing
Measurements

INPUT

SYSTEM A ~~ WAVE-
UNDER FORM
TEST MONITOR;,.

1. Picture black is separated from
blanking by 9IRE. Setup must be
within the range of 5 to 10 IRE.

Setup

Tne ;:CC re:::'Jlres tr1a~ the pIcture
v:::;ec ola:" level be se::larated from
t;;anKlng 0) a setu: level of 7.5
\=::.5 1 IRE: units. Tr'1!s setup level
does not Include COlor subcarner
Com::lonentS which may extend
belol/; thiS level. To measure setup.
dlsolav a full flelC pl::ture signal,
an.:: m'easure tne level from blank·
inc to the lowest portion of the ptC·
tu;e Signal. To elIminate chromo
Inance components tnat may can·
fuse this measurement. use the IRE
tllte~ oosition ot the waveform mono
itot. Setup is measured between
blanKing and Picture Plack. so if the
pr:::ture coes not have any areas
wnlch are black. tne result of this
measurement is not valid. In this
case. wait until black IS present in
tne picture and then perform the
measurement.

05782
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Horizontal Blanking WIdth

3. To easily (ocate the -+ 4 IRE (1110
sync) level between which blank·
ing is measured. us. the vertical
gam controls to set the sync
pulse height to be 100 Units.

~ Wirt:o:Jr cJiswrc:ng the setting of
tne /olrs :Jer :;ivlslon and Va,,·
dole :ontrOIS. ilove the signal
Clown '.Jntll tne :;:anKing level is at 
the - ~O IAE scale aivision. BlanK'
Ing wlorh IS t'lOW measured where
the s::;.-:al crosses the 0 graticule
OlVlS.on. in tn,s =noto. there are
10.7 :;Ivisions ;.1 the 0 IRE line.
maKing Olan,.ong 10.7 micro·
seccnos.

HOFliZONTAL BLANKING

• T

:)3°
" I
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Syn: Pulse Width
Tne nonzomal sync. oulse. mea·
sure~ oetween the pOInts at the -~

IR: leve!. must be between 4.45 aM
5.08 microseconds.

H SYNC WIDTH

-~ ';:.: ...---------.. -.: \=:

FRONT
IPOACH\

-4 IRE

S. Se! the syr.: amplitud. to 700
units as fa." :J1.nkmg me.sure·
ments. then r.:Josition tnlt sIgnal
to out blanKIr:; at th. + 70 fRE
diVision. S'!nc width is now mea·
sured on tne eiRE gr.ticultrline.
In thIS pnoto. s'!nc width ~·9.4

diVISIon. at C.: mIcroseconds per
dIVISIon. 9.4 OIVISlon x 0.5,."sec!
div = 4.7 microseconds.

Front Porch Width
The front porch. oetween blanking
and the leading edge of H sync,
must be no less than , .27 micro
seconds. This is measured trom the
-4 IRE level at blanking to the -4
IRE level on the leading edge of H
sync.

6. Aft.r s.tting sync to 100 units. . I
the blanking I.v.' Is set to -10
IRE. end the start of the front
porch is on the 0 IRE lin•. Th•
• nd of front porch is found by
moving bl.nking to + 10 IRE.
These points If. shown "er. as a
doubi••xposure.
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FIRST 1/2 CYCLE
EXCEEDING 50%

0%

50%

50%

-- - --- 100%

- - -.- - - - 100°'0
i
END
QF

BURST

--1---
START

OF
BURST

Burst

The present specification for burst
reQuires a minimum of 8 cycles of
burst. This may be revised in the
near future to 9. The first cycle of
burst is defined as the first cycle of
burst, one half cycle of which
eQuals or exceeds 50% of the peak
amplitude of burst measured at the
center of the signal. This first half
cycle determines the start of burst
and also its phase. The last cycle of
burst is defined the same way at the
end of the burst.

7. FCC standards require a min
imum of 8 cycles of color burst.
The burst shown here contains
8~z cycles.

3REEl:E-·:"AY
I I

I • • I

-. _. 
...... ---

B....zew.y
The period between the trailing
edge of the horizontal sync pulse
and the first cycle of color burst
must be no less than 381 nanosec·
onds. or 0.381 microseconds. This
period is measured from the -4 IRE
level on the trailing edge of H sync
to the first zero crossino---oUhe first
cycle of the burst :Jacket.

8. Double exposure shOWing
breezeway measurement. Starr·
ing point at 1/1001 sync. Shown
here, at O. 1 ~seCldiv. breezeway
= 0.620 mIcroseconds.

13
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2-': :-:? :?a:;-; :?:;-: :' :I:~ure IS
-:: s:e: . e:. 5:-:e :5: -rng IS ce·
. -e: ::. :-:? :::-e' :2'a,~e!e~s and

Rise Time of H Sync

T.ne rise and tall times of the hor;·
::: :1ia: sync :Ju!se. measured
:e!weer me 10 and 90% POints on
:."e leaClt,:g and trailing eages of the
:Wise. 'T',US: :Je less than 0.250
ml:~oseCOndS (250 nanosecondS).

9. Shown her~ at 0.1 /J.stlcldi'lision.
Sync pulse I~ad;ng edge, 0.120
j,lsec, (Figure 9) sync puis. trail·
ing edge 0.125 /luc.

I H SYNC I I
J--AISE AND FALL.-.l r--

TIME I I~--t

I
-4IAE I -4IAE

I
I
I
I
I
I
I
I
I
I
I
I

i .

..
;

I

I
I

-36 IRE -36 IRE

05784
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Vertical Blanking

Vertical blanking is the time be·
tween the last picture information
at the bottom of one field and the
first picture information at the top
of the following field. Vertical blank·
ing is measured from the leading
edge of the first eQualizing pulse.
Measured in terms of time. vertical

blanking must be greater than U 7
millisecondS, but less than 1.33
milliseconds. In terms of scanning
lines. the maximum vertical
blanking is 21 lines. It is fairly stand·
ard in the industry to adhere to 21
lines of blanking, as the vertical in·
terval lines preceding picture are
often used for the transmission of
vertical interval test signals.

EQUALIZING
PULSE WIDTH"-- .., ,. --:lo

-.:. IRE

Equalizing Pulse Width

The width of the eQualizing pulses
which preceae and fOllow vertical
sync should be 2.S4 microseCOnds.
The tolerance on eaualizing pulses
is that :he area of :ne putse must be
between 45 ana :::, of the area of a
synChrOnizing ~ulse. It is a fairly
SlmOle matter :0 :~mpare the rela.
tlve wlo:hs of the :uises and make a
'Ialid .::omparrso, .n that manner.
The eaualizin(; :ulses can oe
viewea on a waveform monitor tiy
uSing :he varrac:e iine selector to
~rrgger !n the -,e!"llcal interval. Be
sure",nen maKI~l; this measure.
"'ent :r.at the ver:':ar interval IS cor.
'ectty 'ormat::·: as descnOea
:revlousIY·

11. Measured between pomts at
the 1,'10 sync (-4 IRE) level.
Shown here at 0.25 ~sec:div:

2.40 ~sec. Decending on the
WIdth 01 H sync. equalizers m.y
be between 2.0 and 2.54 ~sec.



Ul n n__.._n iLJu

Vertical Sync Pulse

Tne vertlca! sync Dulse should have
a total ..... Id~r"\ eQual to three hOrl4~on·

ta~ s-:annm; lines. The serrations in
tn! syn-: :lUlse must be between 3.8
an: 5.1 microseconds. measured at
1M -~ IR: level. The rise and fall
tlmgs 0' In! equalizers and serra·
lions mus: oe less tnan 0.250 micro
se:ondS.

1_'-
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I
I

I
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I
I

I
I

I
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I
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Subcarrier Frequency
The frequency of tne color SUDcarne~

or burst signal must be neld within
10 Hz of 3.579545 MHz. Tne snort
time duration of the burst Signal
makes direct freauency countln~

Quite Inaccurate. Oependlf1; on tne
eQulDment available. burs: Treeue"',
cy can be measured or venfled I:'~

several ways.

Frequency Counter and
Gen·Lock Device

SYSTEfI,I U"'Oi:R T:S7

IGEN LOCK SIGNAL GEN:RATORI
:: \', su,,:':'I'lRIER 0;';-1,

FREOUENCY COUNTER

SERRATION
WIDTH

If you have a digital frequency
counter and a gen-Iock signal gen
erator with a cw subcarrier output,
the generator can be locked to the
video signal and the subcarrier fre
quency of the generator can be
measured with the frequency
counter.

72. 3 lul/lin.s in dUfitlon, with ,.,
,ations as shown h.,.. 0.5
f,lsecldiv. serration width = 4.5
f,lsec.

05785
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Field Time Distortions
Incorrect low frequency response,
or the introduction of extraneous
low frequency components into the
system will result in field time dis·
tortions. If the coupling between
stages of an ac coupled video am·
plifier is insufficient. low frequency
roll·off will be evident in the signal.
This appears as a difference in
shading from the top to the bottom
of the picture. Extraneous signals
coupled into the television system,
most notably power supply and
power line hum, will also be seen as
field lime distortions, but their ef·
fed will be present regardless of
the level of the picture signal. With
color systems, in which the vertical
rate is not locked to the power line
frequency. hum will become evi
dent as a long time distortion.

There is no adequate way to mea·
sure field time distortion on an in.
service basis. A gross check on
field time distortion while the sys·
tem is operating can be made by
vieWing the blanking level or sync
tip. and Observing any variation be·
tween the vertical blanking interval
and tne picture level. This is an un·
satisfactory test except for emer·
gency troubleshooting. The wave·
form monitor DC RESTORER
should be off for these tests.

Ideally, to test low frequency reo
sponse. a 60 Hz squarewave would
be used for out of service tests.
Since some television equipment
requIres sync pulses to operate
satisfactorily, a special 60 Hz
square wave with synchronizing
pulses is available from the Tek·

"tronix Test Signal Generators. This
60 Hz square wave is extremely sen·
sitive to low frequency response ere
rors, or field time distortions.

Other similar signals, such as a
window or full field bar signal, may
also be used. These signals are,
however, much less sensitive to
field time distortions than the 60 Hz
square wave.

1. 60 Hz modified square wave used
in testmg for field time distortions.

2. Field time distortion. Notice tilt
in square wave. This check is
made with the DC Restorer in the
waveform monitor turned off.

.. .,

Line Time Distortions
Mid·frequency response errors ac·
count tor the line time· dIstortions
present on television signals. Line
time distortion is measured by
viewing the tilt of the bar waveform
on a pulse and bar signal. This mea·
surement can be made on a full fIeld
or in·service basis.

In checking for line time distortion.
low frequency hum and noise may
thicken the trace, making an ac·
curate determination of the amount
of distortion difficult. If this is the
case, attempt to minimize or elim·
inate their effect by using the FAST
DC RESTORER (clamp) to remove
the low frequency componel"l.s. If
this measurement is made on a'full
field signal, the 15 LINE mode can
be used to further reduce hum and
low frequency interference. The
first and last portions of the bar
waveform are not considered when
measuring line time distortion, as
the presence of any short time dis·
tortions will disturb the leading and
trailing edges of the bar Signal. The
gratlcule supplied on current 1480
Series Waveform Monitors is de·
signed to assist in making measure·
ments of line time distortions.

.;

)~-rO
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1. The bar portion of thIs composite
test Signal may be used to mea
sure line tIme distortions.

,
2. 5% Ime tIme drstfrtion indicated

from off the alf m asurement.
. :

Short Time Distortions
Errors :1 'llgn frecuency response
result In snort time distortions. To
measure tnese snort time distor·
tlons. tt'le pulse and bar test signal
is used, eitt'ler as an in-service test
or on a full field basis. By compar
ing the t'leight of the pulse to the
height of the center of the bar, tt'le
relative response at low and high
frequencies can be compared. The
ratio of tt'le height of the pulse to
the bar is a measure of the short
time distortion present. To make the
comparison between pulse and bar
amOlituoe easier. the TEKTRONIX
1480 Series .of waveform monitors
allows !t1e Dulse to be "folded back"
under the bar. A small amount of
high frecuency peaking will actually
enhance the received picture by
making fine details stand out. Ex
cessive high frequency response,
however, will introduce echoes or
ghosts.

1. Pulse and bar test signal. By
compartng the pulse to the bar
amplitude short time distortions
can be measured.

np !'

2. Pulse height is down about
units. This corresoonds tc
factor picture Imoalrment 0,

(K ..;.

J

3. The compartson of :Julse te

amplitude IS Slmoufi.ed by

sweep foldback feature of
TEK TRONIX 1480 Wave;
Monitor.

05786
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Luminance Nonlinear
Distortion. Cont.

I
I,

Tne statrstetJ or modulated sta,,·
sleo IS used for measuring lumln·
ance nonlInear dIstortion.

2. After tJassing through the stair·
stetJ ail/erentiator and chromo
mance lilter, the CRT display
snows stJikes in proportion to the
amtJ11lude 01 the stairstep risers.

3. Tne stalrC3se 01 tne COmDOSlte
lest signal may also De used lor
rrllS measurement.

4. Off·air signal showing luminance
nonlinear distortion. The ta/fest
spike is set to 700 units. and the
snortest sOlke pIctured is down
14 unttstrom 100.

Differential Gain

Oittere~t1a' gaIn. or as It is more :or·
rectly describee. differential
c~roma gain. IS a difference In
am~lltuae response at tne color
suo·carner freQuency as tne signal
level cnanges. Tne value ot difieren.
!lal pam may cnange as ttle average
Olcture level or brlgntness enanges.
so several measurements ot tnls
diStortiOn are necessary to tUlly
evaiuate tne system response. Tne
test Signal used tor differential gall".
measurements IS tne staircase slg·
nal witn cnroma aooed to tne tlsers...
Any difference In tne amplltuOe 0:
tne enromlnance comconen: after
transmiSSion IS differential gain
Tnis carameter can be measured
eimer 1M servIce or on a full f1el::
oasis. To mal<e tne measuremen:.
a:Joly tne test SIgnal to tne eOuID·
ment 10 oe testee. and monilor me
o:.;t:Ju: SIgnal on tne wave/orr;-,
monllor. Pass tne Signal tnrougn
tne cnroma bandcass filter In tne
wavetorm monitor. Adjust the vert,·
cal sensitivity until tne largest
chroma envelope is 100 IRE ceaK.
Tne dilterenee in amplituoe be·
tween tnis step and the smallest
step displayed is a measure of tne
differential cnroma gain. For out of
service testing, tnis measurement
is also made at 10% and 90% Aver
age Picture Level to simulate the
range of possible transmissior
parameters.

A veetorscope can also be used tal
measuring differential gain. ThE
Characteristics of the TEKTRONI)
520A Vectorscope allow measure
ments of ditterenti~1gain distortior
as small as 1%.



I:

TEST SIGNAL GENERATOR

~
SYSTEM UNDER TEST

!
VECTORSCOPE

OR

rEST SIGNAL GENERATOR

I,
SYSTEM UNCER TEST

:.":'·JE~0R'.: '.\ONITCr:1

1. The modulated stairstep is used
/0 measure dillerential chroma
gain.

2. Off·alr signal viewed with wave·
form monttor enroma canepass
fifler.

3 Signal eX:Janaed so li'lal largesl
Ourst oac.l(er IS 700 IRE oeaK. The
am 0 iII,!:::e dl//erence between
100 an:: :.":e smaileSf steo IS the
amouM ~/ cIUerenfJal gain.
Si'lown nere. OG = 2,°'0

Oifferential Phase

It the phase of the color subcarrier
changes as a result ot changes in
the amplitude of the luminance sig·
nal, this distortion is known as
differential phase. Differential
phase is meuured by using a stair·
step signal with constant amplitude
chrominance added to the stairstep
risers. Viewing tne subea"ier signal
on a vectorscope, any phase dif·
ference between the chrominance
on the steps indicates differential
phase. The difference, in degrees.
between the two steps which are
farthest apart is a measure of the
differential phase.

The TEKTRONIX 520A Vectorscope
provides more accurate measure· ~

ment of differential phase througn ~

the use of specially deSIgnee
circuitry.

There is no FCC specification tor
differential phase per .se, but the
phase error of saturated COlor bars
must be less than =10 degrees.
More conservative values of
aitterential phase are well WIthin
the state of the art. so a tighter
specification for your facility mlgr.t
be appropriate.
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~lllill

CALIBRATED
PHASE

'>
5. Tne CALIBRA iE; PHASE comiDt

IS tnen ad/uste,:: to ovena .. rne
sreo oemg me:surec. Tne CA LI.
BRA TED PHASE alai no'l'l mdl'
cates rne d'''erentlal ~nase

oresent. TnlS m~nno~ al/ows
dlfferent,al Dnase o:s:or::on as
small as 0, ~= 10 oe meas,;rec

3. DeoresSlng the DIFFerential
P,IiASE ourton, rhe staircase
C,"lro~a /s aosltlonea so that the
reference OOlnt IS on tne 0- scale
dIVISion. The peak of the signal
corresoonas to the differential
anase error. In thiS pnoto. differ·
entlal anase equals aoout 3".

4. For gruter ,ccutlcy in diff.,.,,·
tial phase meuurem."" the
doutJle rrace technique can be
used. In thIS mode, the signal is
set ua as before, and rhe CALI·
BRATED PHASE shifter is set to
O. The CHannel A or CHannel B
PHA SE control, as 11)1)(01)ri8te, is
adlusled so thst the reference
srep slgnsls are overls/d.

--e modUIarec sralfcase IS usea
::: evaliJare Cllrerennalonase. AS

'-e sra/'case !s e,::ual In anase
a-:: am;JIJtuoe.

2. 'i,ewed on a vectorscope in the
'/ECTOR mOde. me statfCIU
::-:"omlnance comoonent is posi·
';cnetJ 10 rne 00-780- axis. and
:,-e gain 1$ adlusted to place the
s,'alfcase cnroma at the
:;efJmerer of tne CIrcle.
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LPTV/Translator Maintenance Report Form



Driver Currents

Multiple Voltages

-- 'II!'

Factory Data

Are The FolloWing Normal (x)

Aural Power

_____ Mixer

L.O.

Measured

Exciter Driver.

Output Power (Visual)

Pg. 1

Reverse Power

Control Grid Volts

Fil. Volts

Screen Volts

P.A. Voltage

P.A. c.urrent(s)

Final Amplifier ReadinqR

Call Siqn

output Chan.

Tr1n1ty Broadcastinq Network
LPTV Maintenance Report Form


